Early suppressive effects of chemotherapy on recovery of bone marrow megakaryocyte precursors: possible relationship to platelet recovery.
This study utilized a recently developed culture and quantitation system to detect megakaryocyte precursors in CD34+ bone marrow cells from normal donors and breast cancer patients treated with 5-fluorouracil, leucovorin, adriamycin and cyclophosphamide (FLAC). Bone marrow was obtained from patients before and then after their first cycle of FLAC once blood cell counts had recovered. CD34+ cells were isolated and placed in liquid culture with growth factors to stimulate proliferation and lineage commitment. Absorbance values from an enzyme-linked immunosorbent assay were used to quantitate expression of platelet glycoprotein GPIIb/IIIa. There was an increase in absorbance with increasing numbers of cells seeded per culture that was associated with an increase in the number of megakaryocyte lineage cells produced. After 10 days in liquid culture, absorbance values for expression of GPIIb/IIIa from 2,000 normal donor and pre-chemotherapy CD34+ marrow cells were > or = 1.0. Absorbance values from cultures of post-chemotherapy CD34+ cells from four patients were similar to values from pre-chemotherapy CD34+ cells. In contrast, absorbance values from cultures of post-chemotherapy CD34+ cells from two other patients were low (absorbance < 0.5). Low absorbance values for GPIIb/IIIa expression indicate that megakaryocyte production from those CD34+ cells was reduced. Both of those patients developed prolonged thrombocytopenia and platelet nadirs of less than 20,000/microl during FLAC chemotherapy. In contrast, only one out of four patients whose cultures of post-chemotherapy CD34+ cells had absorbance values > or = 1.0 developed platelet nadirs less than 20,000/microl. These results suggest that low platelet nadirs and delayed platelet recovery may be associated with suppressive effects of chemotherapy on recovery of megakaryocyte precursors.